f C A R‘TT International Consorium for Atmospheric Research on Transport and Transformation

ICARTT Studies of Biomass Burning
Impact on US Air Quality

Over the last several decades, the annual average Arctic surface temperature has increased at almost twice the
rate of the global change in surface temperature. Increased surface temperatures lead to the weather conditions
necessary to sustain extreme fire events, resulting in increased fire frequency, severity, and duration over North
America (Figure 1). During the 2004 summer, the largest Alaskan wild fire event on record occurred in late June-
July and consumed 2.72 million hectares of boreal forest. Measurements obtained during ICARTT show that
increased aerosol loading resulting from these fires severely impacted US air quality.
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What did we do during ICARTT?

Satellite, remote and in-situ airborne, and ground measurements collected during ICARTT provided a unique
opportunity to quantify the impacts of the Alaskan fires on US air quality. By combining aerosol measurements
from these different platforms, 3-dimensional view of aerosol loading due to the wild fires was obtained.

What did we learn?

Satellite data from the MODIS instrument on July 18, 2005 showed high aerosol loading in the atmosphere
extending from Hudson’s Bay to Northern Texas (Figure 2). The aerosols where associated with long range
transport of smoke from the Alaskan wildfires. This aerosol plume advected south-eastward behind the cold front
(evident in the MODIS cloud optical thickness) over the following 3-4 days. NASA’s DC8 LIDAR aerosol scattering
measurements on July 20 showed the high aerosols seen by MODIS over the southeastern US were at several
layers in the lower troposphere (Figure 3).
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NASA DCS8 in-situ measurements of aerosol optical properties (Figure 4) on the ascending flight over Alabama on
July 20, 2004 show enhanced absorption and scattering (consistent with carbonaceous aerosols) at 3km while
aerosols in the boundary layer show only enhanced scattering (consistent with sulfate aerosols). DC8 in-situ
aerosol composition measurements, combined with in-situ fine aerosol volume measurements, confirmed that the
boundary layer aerosol was primarily sulfate. However, since the DC8 does not measure carbonaceous aerosol
mass, the 3km aerosol layer composition was predominately of unknown composition.
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The NOAA P3B conducted a western survey flight leg during its flight on July 20, 2004 (Figure 5). During this
western flight leg the P3 sampled the northern portion of the elevated plume to the south-east of Buffalo, NY (A)
and sampled elevated particle volume concentrations over the Atlantic south of New York City (B). Speciated
aerosol mass measurements onboard the P3 establish that the elevated plume (A) is composed of carbonaceous
aerosols while the boundary layer plume (B) is predominately sulfate aerosol (Figure 6). Speciated aerosol mass
measurements from the EPA surface network during the Alaskan wild fire event (July 15-22) showed significant
increases in carbonaceous aerosol mass in the Eastern US (regions 1-5) associated with the Alaskan plume
event (Figure 7).

What does it mean? Surface PM2.5 Speuatlon Data (July 15 -22)
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wildfires on fine aerosol levels over the US is an important EPA Region
public health issue that ICARTT helped address.
ICARTT Fact Sheet Contact Information: R. Bradley Pierce (r.b.pierce@larc.nasa.gov), Jim Szykman
(Szykman.Jim@epa.gov). The views, opinions, and findings contained in this Fact Sheet are those of the authors
and should not be construed as official NASA, NOAA, US EPA, or US Government position, policy, or decision.

The multi-agency ICARTT <http://www.al.noaa.gov/ICARTT/> was formed to study the sources, sinks, chemical transformations and
transport of ozone, aerosols and their precursors to and over the North Atlantic Ocean. ICARTT Fact Sheets are designed to
present important new science results and findings of high societal relevance to technical non-experts in the community and have
been reviewed by an internal committee of peers.
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